and 45" a f t e r a r t e r i a l c u f f o c c l u s i o n .
Using t h i s , s k i n b l o o d f l o w and d i f f u s i o n g r a d i e n t s f o r 0, and heat between c a p i l l a r i e s and s u r f a c e were measured by s o l u t i o n o f simultaneous equations f o r tcP02 vs Pao2 f r o m 6 steady s t a t e c o r r e l a t i o n s a t 2 temperatures(43O.45") and 3 Po2s (75,150.600), u s i n g t h e changes of 0, d i s s o c i a t i o n and s o l u b i l i t y t h e r e b y induced. Heating e f f i c i e n c y , (Tc-37)/ (Te-37) averaged .84 (c=capillary.e=electrode). ( c -e ) D o~ was 28+3 t o r r a t 44O Te. S k i n 0, consumption and b l o o d f l o w were .0043+.0001 m l 0, and .75+.10ml b l o o d p e r gm p e r min. From t h e s e parameters, tcPo2 was computed f o r O<Paoz<700 d e f i n i n g a sigmoid r e l a t i o n s h i p . A t Te=44", tcPo2 nears 0 a t Pao2=20, approximates Pao, when 60<Pao2<130, and p a r a l l e l s Pao, , (about 50 t o r r l o w e r ) when Po1>300. TcPo2 was most dependent o n b l o o d f l o w a t h i g h 0, . The d a t a y i e l d a l g o r i t h m s f o r " c o r r e c t i n g " tcPo, measurements t o o b t a i n Pao,. S k i n metabolism i n c r e a s e s 7%/"C1 w h i l e b l o o d f l o w ( a f t ' e r 30 min. h e a t i n g a t 45OC) f e l l o n l y 1.2%I0C w i t h b r i e f r ed u c t i o n o f Te t o 43°C. S k i n b l o o d flow, independently determined f r o m tcPo2 washin t i m e c o n s t a n t a f t e r r e l e a s e o f o c c l u s i o n w h i l e b r e a t h i n g O , , averaged about 33% h i g h e r t h a n above, p o s s i b l y due t o post-ischemi c hyperemia, and u n c e r t a i n t y r e g a r d i n g s k i n 02 c n l a~h i l i t v . S i m i l a r a n a l v s i s wi 11 be done i n c h i l d r e n . We t e s t e d t h e hypothesis t h a t n e t L+R duct shunt c o n t r i b u t e s t o PBF surge i n premature lambs during t h e f i r s t hour of l i f e (Pediat. Res., g:433, 1974 ) and t o high PBF seen l a t e r i n lambs with severe HMD ( P e d i a t . Res., 5:393, 1975) . T o t a l PBF, r i g h t v e n t r i c u l a r output (RVO) and d u c t shunt were measured d u r i n g f i r s t hours of l i f e i n 1 lamb with and 1 without HMD. At 129-130d g e s t a t i o n , a p r e -c a l i b r a t e d electromagnetic flow transducer with non-occlusive z e r o was implanted on t h e main pulmonary a r t e r y (PA) t o measure RVO; a s i m i l a r transducer was implanted on t h e p o s t d u c t a l p o r t i o n of t h e common PA t o measure PBF. Duct shunt was c a l c u l a t e d a s t h e d i f f e r e n c e between PBF and RVO.
Lambs were r e t u r n e d t o t h e amniotic c a v i t y f o r 7-Ed and t h e n del i v e r e d by C-Section a t 137d g e s t a t i o n .
I n each lamb, PBF r o s e sharply from < 50 t o peaks of 487 and 473 ml/kg/min, r e s p e c t i v el y , a t 22 and 29 min of age and then s t a b i l i z e d a t lower l e v e l s >y 1 h r of age. RVO stayed a t high l e v e l s u n t i l a f t e r t h e PBF surge, then f e l l t o s t a b l e l e v e l s by 1 h r of age. During t h e First 4 h r , n e t L+R duct shunt accounted f o r 28 t o 68% of PBF :means 54 and 52%). These d a t a suggest t h a t L-tR duct shunt cont r i b u t e s a p p r e c i a b l y t o PBF during t h e PBF surge and a t age 1-4 lr. L+R d u c t shunt may be a major source of t h e high PBF ?reviously r e p o r t e d i n lambs w i t h HMD.
LONGITUDINAL ASSESSMENl OF THE EFFECTS OF UPPER RES-
Lawson (Spon. by H.W. Taeusch, J r . ) ~a r v a r d Medical f o r Women, Dept. o f Pediatrics,Boston,MA. R e s p i r a t o r y D i s t r e s s Syndrome (RDS) i n premature i n f a n t s i s associated w i t h a d e f i c i e n c y o f pulmonary s u r f a c t a n t . D i s a t u r a t e d p h o s p h a t i d y l c h o l i n e (DSPC) i s t h e major p h o s p h o l i p i d component o f s u r f a c t a n t . We have u t i l i z e d t h e osmium t e t r o x i d e (0sDq)technique described by Mason e t a1. (J. L i p i d Res. 17:282, 1976 ) t o i s o l a t e DSPC from a m n i o t i c f l u i d . The DSPC f r a c t i o n i s q u a n t i t a t e d on t h i n l a y e r chromatography by spectrodensitometry. The L/S r a t i o were determined f o r 100 consecutive unconaminatedamniotic f l u i d samples. Both c o r r e l a t e d w i t h g e s t a t i o na l age ( p < .01) and w i t h each o t h e r (r=0.7C, p < .01). Using t h e L/S r a t i o s and OSPC c o n c e n t r a t i o n s from 60 uncontaminated samples obtained w i t h i n 72 hours o f d e l i v e r y enabled us t o p r e d i c t pulmna r y m a t u r i t y ; however, t h e t a b l e below demonstrates t h a t DSPC p r e d i c t s RDS more a c c u r a t e l y than does t h e L/S r a t i o :
Taussig, G.M. Loughlin, and K.A. Cota, Department F F P e d i a t r i c s , Arizona Health Sciences Center, Tucson, Arizona. was abnormal i n 4 s u b j e c t s . TWO months following U R I , small ailway o b s t r u c t i o n and bronchial h y p e r r e a c t i v i t y were s t i l l e v i d e n t i n n e a r l y 1/2 o f t h e s u b j e c t s , b u t t h e a b n o r m a l i t i e s had l e s s e n e d . By 4 months, lung f u n c t i o n had r e t u r n e d t o normal i n most s u b j e c t s . These r e s u l t s suggest t h a t URIs produce l a r g e an small airway h y p e r r e a c t i v i t y which may c o n t r i b u t e t o t h e airway o b s t r u c t i o n observed following URIs; t h e s e changes may p e r s i s t f o r months.
The a c u t e and chronic e f f e c t s of URIs on lung f u n c t i o n have n o t been adequately s t u d i e d i n c h i l d r e n . Four normal (N) and 1( a l l e r g i c (A) c h i l d r e n , 9-15 y e a r s i n age were s t u d i e d prospect i v e l y a t b a s e l i n e , a t t h e time of URI and 2, 4 , and 9 months following URI. Lung function s t u d i e s included maximal expirat01 flow-volume curves and t h e response o f flows t o a helium-oxygen gas mixture (VisoV) , e x e r c i s e and i s o p r o t e r e n o l . A t b a s e l i n e , 1 N.and S A had minor abnormalities i n flows measured a f t e r 50% (Vmax 50) and 75% (Cmax 75) o f t h e v i t a l c a p a c i t y had been exh a l e d . A t t h e time o f t h e URis, 12/14 s u b j e c t s had e l e v a t e d
Supported by NHLBI Grants #I4136 and #17153. G.M.L. was a Fellow o f t h e American Lung Association. 3 47 SPC a l s o provides: 1 ) s p e c i f i c i t y f o r pulmonary l e c i t h i n , circum. e n t i n g spurious r e s u l t s due t o non-pulmonary l e c i t h i n s , i n c l u di n g blood and meconium contamination and 2)ready a d a p t a b i l i t y t o r e -e x i s t i n g i n s t r u m e n t a t i o n f o r determining t h e L/S r a t i o w i t h o added expense. I n t e n s u c c e s s i v e p a i r s of premature (118-122 days) twin f e t a l lambs endotracheal i n s t i l l a t i o n of n a t u r a l s u r f a c t a n t i n suspens i o n p r i o r t o t h e f i r s t b r e a t h of one twin prevented t h e appearance of RDS, and t h e lungs a t autopsy (120 mins. a f t e r d e l i v e r y by C-section) were well-aerated and compliant (Ped.Res. i n p r e s s ) . Each c o n t r o l twin (on a n a l t e r n a t e b a s i s ) r e c e i v e d y d i l u e n t (water o r s a l i n e ) e n d o t r a c h e a l l y . Each p a i r of twins was t r e a t e d i d e n t i c a l l y on volume-respirators (5mllkg) on room a i r . 1. appearance of shrunken c e l l s with pycnotic n u c l e i l y i n g f r e e i n a l v e o l i ; 2. clumping of dead and dying c e l l e i n lumina of r e s p i r a t o r y and t e r m i n a l bronchioles; 3. d i s t e n t i o n of small airways, u s u a l l y proximal t o t h e e p i t h e l i a l clumps; 4. outpouring of glycogen by bronchiolar e p i t h e l i a l c e l l s ; 5. hyal i n e membranes, i n i t i a l l y w i t h e x t r u s i o n of remaining nuclear deb r i s . C h a r a c t e r i s t i c membranes were p r e s e n t o n l y i n animals t h a t survived f o r more than 90 minutes. Two s e t s of t r i p l e t s were s t u d i e d d u r i n g t h e s e r i e s ; each t h i r d member was s a c r i f i c e d p r i o r t o t h e f i r s t breath: no lung pathology was found. Of t h e 10 twins t h a t received NS only one showed two small segments of h y a l i n e membranes; histochemical examination showed t h a t NS had n o t penet r a t e d i n t o t h o s e p e r i p h e r a l u n i t s .
STAGES OF FORMATION OF HYALINE MEMBRANES IN CONTROL-LED EXPERIMENTS WITH PREMATURE LAMBS. Bernard Towers
--l v e e f f e c t ( R > > R ) r e s u l t i n g i n increased FRC. Blood gas and -a r e s u l t s r & f l e $ t v e n t i l a t i o n -d i f f u s i o n a b n o r m a l i t i e s seconr y t o lung mechanics dysfunction.
(Supp. by USPHS HL19402).
